The recognition of blood is comparatively easy, since a number of sensitive biochemical tests for blood are available (Glaister, 1945) .
To establish whether the stain is human blood is much less easy. For this purpose the precipitin technique is in general use (Schiff and Boyd, 1942; Uhlenhuth and Seiffert, 1930) . This test depends upon the fact that the proteins of human serum or whole blood, even in dilute solutions, will be precipitated by a homologous, species-specific antiserum.
The precipitin technique is excellent in principle, but in practice it suffers from certain disadvantages. Specific antisera are not easily prepared (Proom, 1943) , and the results of precipitin tests on related species must be interpreted with great caution, as Landsteiner (1945) and others have emphasized. In osder to ensure that an antiserum is specific in its action, it must be absorbed with blood of all the animals which may be involved in medico-legal cases, i.e., all the common domestic animals, and, if necessary, monkeys and apes. This, again, is a difficult procedure; in practice each antiserum must be tested for specificity before use and in use it must be carefully controlled. Moreover, the results of precipitin tests are sometimes equivocal because of the turbidity of the antigen extracts, which may persist after centrifugation and filtering. The delicacy of the precipitin reaction and the difficulty of ensuring that results are uniformly reliable are reflected in the enormous number of writings on the subject (references in Landsteiner, 1945; Schiff and Boyd, 1942; Uhlenhuth, 1937 It is apparent that even a 1 in 6,400 dilution of human serum inhibits the agglutination in three tubes, while a 1 in 100 to 1 in 200 dilution inhibits agglutination in all tubes. Within the range of dilution 1 in 400 to 1 in 6,400 the inhibitory effect is almost exactly inversely proportional to the dilution of human serum. Hence in other tests 1 in 100 dilutions of serum or whole blood were used.
In Table lI the effect of 1 in 100 dilutions of human and animal sera upon the indirect Coombs reaction is shown. The animal sera had previously been absorbed free of agglutinins for human red cells.
The human serum has inhibited agglutination completely as before. Fowl serum has had no effect upon the reaction at all, while the sera of common domestic animals have inhibited the reaction only very slightly, each in a single tube. Even the serum from a monkey (Macaca) and a baboon (Papia) has inhibited agglutination only slightly, in two tubes.
Thus it is clear that with the anti-human globulin inhibition technique human serum can be distinguished readily from similar dilutions of the sera of other animals. The same results can be obtained with dilutions of whole blood.
The inhibitory reaction is not only species specific but is given only by blood; in other words, it is organ specific. In Table III the inhibitory effects of a 1 in 100 dilution of human serum and 1 in 50 dilution of human bodily secretions and excretions upon the agglutinating system are shown.
Again, the serum has inactivated the anti-human globulin while urine has had no effect at all and saliva and semen have had only a very slight That the reaction shown in Table V Heating the sera to a higher temperature, or treatment with acid or alkali, will of course denature the proteins and their inhibitory effect will be reduced, although it is not abolished altogether. In Table VI inhibition produced by serum proteins denatured with alkali is shown; NaOH was added to human serum to give a pH of 12.5 for half an hour, and the whole subsequently neutralized with HCl. The inhibitory effect upon the indirect Coombs test is clearly reduced, but it is still highly significant. It is impossible to say whether this inhibition is due to residual unchanged protein, or to a partial overlapping of the antigenic pattern of native and denatured proteins, or to both.
On the other hand, fractions produced by hydrolysis of the protein in hot N/5 HCI and by tryptic digestion have no inhibitory effect whatever. Thus the inhibition seems to depend largely upon the antigenic mosaic of serum proteins in their native state. It is extremely unlikely that in practice false results would be obtained because of the presence of small protein fractions, as might well happen in the case of some carbohydrate haptens.
Identification of Stains
With the above results in mind, the following procedure is recommended for the identification of blood stains:
An extract of the stain is made as stated in the standard works of reference on the subject (e.g., Schiff and Boyd, 1942) . Extraction of a small piece of cloth for an hour at room temperature is satisfactory in most cases. A control extract from an unstained, adjacent, similar piece of material should also be taken.
The dilution of proteins in the extract is roughly estimated. For this purpose two tests are usually given: diluting the extract until stable foam is no longer formed and until it no longer gives a visible After staining, the paper is washed in three changes of 1°,0 acetic acid which brings out the blue. The unknown can readily be compared with the standard, and the extract diluted until it corresponds approximately in a 1 in 100 dilution of human blood.* The blank is diluted to the same degree. The diluted extracts are tested for their inhibitory effect upon the sensitized red cells-anti-globulin system set up as described in the section on technique above.
Any reliable high titre incomplete anti-D serum and good anti-human globulin serum seems to be satisfactory. Our anti-human globulin serum is prepared in rabbits as recommended by Mollison, Mourant, and Race (1948) . In the case of very powerful anti-globulin sera the initial dilution should not, of course, lie in the prozone described by Wootton (1950) . The serum fraction inhibiting the anti-human globulin appears to be mainly y globulin (Coombs and Mourant, 1947) , although *In this dilution agglutinins for human red cells should be inactive. If any are active, this will be apparent in the control tubes: then the extract must be absorbed free of agglutinins for human cells before proceeding further.
other fractions may be implicated also (see Race and Sanger, 1950) .
The first row of Camps. The stains were given code numbers, and the results subsequently checked. In 24 of the cases satisfactory extracts could be recovered: it was extremely difficult to obtain protein eluates from material dried on paper, even in alkaline solution. In 23 of the 24 cases the material was correctly identified as being of human or animal origin. In the other case the inhibition was intermediate between that normally given by human and animal bloods; this was interpreted as indicating that the blood had been partly denatured or mixed, and on reference to Professor Webster it transpired that the blood stain had been contaminated with faeces.
Hence it seems that the test should have a place in the forensic medical laboratory. The relative advantages of the precipitin and inhibition techniques for the identification of blood stains must be assessed by those who are experienced in serological forensic practice. Perhaps the two techniques should be used side by side: they may, in fact, depend to some extent upon different antigenic features, so as to be complementary, each helping to confirm the specificity of the other.
